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APPLICATION  OF  AERIAL  PHOTOGRAPHS  AND  REMOTE  SENSING  IMAGERY 
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A  Revised  Edition  of  Exchange  Bibliography  #119 

G.  Lennis  Berlin 
Assistant  Professor 
Department  of  Geography 
Northern  Arizona  University,  Flagstaff 

Since  Exchange  Bibliography  #119  was  published  in  1970,  numerous  urban 
studies  that  utilized  remote  sensing  techniques  have  been  completed.   Because 
of  this,  the  original  compilation  has  been  updated  to  include  all  pertinent 
research  published  prior  to  March,  1971.   This  revised  edition  contains 
approximately  225  additional  bibliographic  entries  over  the  1970  edition  or  a 
total  approaching  450.   The  urban  oriented  references  are  of  two  types: 
(1)  those  where  remote  sensing  imagery  was  used  to  solve  a  variety  of 
metropolitan  problems,  and  (2)  studies  that  have  revealed  the  potential  of 
using  remote  sensing  techniques  in  urban  research.   Unlike  Volume  I,  a  list 
of  general  references  has  also  been  included  for  those  desiring  non-technical 
descriptions  of  the  various  sensors  plus  their  established  and  potential 
applications. 

Recently  several  developments  have  occurred  in  the  remote  sensing  field 
which  will  be  of  interest  to  those  concerned  with  the  urban  environment.  To 
act  as  additional  outlets  for  the  voluminous  amounts  of  interdiscipline  remote 

sensing  research  being  completed,  two  new  journals  have  been  introduced-- 

1  2 

Remote  Sensing  of  Environment  and  the  Journal  of  Remote  Sensing  ;  both  have 

Remote  Sensing  of  Environment  is  published  by  the  American  Elsevier 
Publishing  Company,  52  Vanderbilt  Avenue,  New  York,  New  York  10017.   The 
single  copy  price  is  $3.75  including  postage.   During  1970,  four  issues  were 
published  and  these  are  available  for  $28.00. 

^The  Journal  of  Remote  Sensing  is  published  by  the  International  Remote 
Sensing  Institute,  6151  Freeport  Boulevard,  Sacramento,  California  95322. 
The  subscription  price  is  $15.00  per  year  without  benefit  of  membership. 
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carried  pertinent  urban  articles.   As  in  the  past,  Photogrammet r ic 
Engineering  continues  to  publish  a  ''fair  share"  of  urban  oriented  articles  as 
do  several  unidisciplinary  journals. 

An  increasing  number  of  sensors,  which  were  experimental  a  few  short 
years  ago,  are  now  becoming  operational.   For  urban  studies  this  is 
especially  true  for  color  infrared  and  multispectral  systems.   It  now  appears 
that  conventional  color  photography  is  declining  in  importance  mainly  because 
the  film  is  extremely  susceptable  to  Rayleigh  and  Mie  scattering.   By 
contrast,  both  of  the  previous  sensors  avoid  the  blue  portion  of  the  visible 
spectrum,  thereby  affording  good  haze  penetration. 

This  pentration  component  became  especially  apparent  following  the 
Apollo  9  mission.3  During  the  flight,  127  sets  of  color  infrared  and  multi- 
spectral  image  sets  were  taken  over  the  southern  portion  of  the  United 
States.   The  imagery  is  characterized  by  a  marked  hue  improvement  over  much 
of  the  Gemini  and  earlier  Apollo  color  photography  which  was  characterized  by 
a  blue  overcast.  Many  frames  from  Apollo  9  centered  on  urban  areas,  and 
extensive  work  has  been  completed  on  the  Phoenix  imagery. 

Thermal  infrared 's  potential  goes  unopposed  for  detecting:   (1)  sources 
and/or  distributions  of  heat  pollution  (e.g.,  sewage,  industrial  wastes) 
plus  (2)  sub-surface  coal  fires  that  plague  several  Pennsylvania  cities. 
Large  scale  radar  imagery  offers  tremendous  potential  for  systematic  data 
collections  over  metropolitan  areas  within  the  humid  tropics.   Side  Looking 
Airborne  Radar  (SLAR)  is  the  only  imaging  system  that  can  penetrate  clouds. 

For  those  desiring  information  on  the  Apollo  9  multispectral 
experiment  see:   Colwell,  Robert  N.,  Lowman,  Paul  D. ,  and  Wenderoth,  Sandra. 
Apollo  9  Multispectral  Photographic  Information.   NASA  TM  X-1957, 
Washington,  D.C.:   National  Aeronautics  and  Space  Administration, 
April,  1970. 
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Perhaps  the  most  exciting  development  has  been  occurring  within  the 
EROS  (Earth  Resources  Observation  Satellite)  Program  of  the  U.  S.  Department 
of  the  Interior.   This  agency  is  engaged  in  an  aircraft  and  spacecraft  data 
collection  effort  to  aid  in  natural  resource  and  land  use  assessments.   The 
current  phase  of  the  program  centers  on  imagery  acquisitions  from  sub-orbital 
altitudes,  but  the  satellite  phase  commences  in  March,  1972,  when  ERTS-A 
(Earth  Resources  Technology  Satellite)  will  be  launched.   The  primary  function 
of  the  satellite's  remote  sensors^*  is  to  collect  simultaneous  multispectral 
imagery  with  a  resolution  that  will  enable  various  environmental  phenomena 
to  be  identified.   It  is  anticipated  that  the  imagery  will  be  extremely 
beneficial  for  metropolitan  studies,  and  because  of  the  repetitive  coverage 
(every  18  days)  feature  of  ERTS-A,  patterns,  distributions,  and  other  aspects 
of  the  urban  environment  can  hopefully  be  monitored. 

The  Geographic  Applications  Program  (GAP)  of  the  U.  S.  Geological  Survey 
is  concerned  with  developing  remote  sensing  techniques  that  can  be  applied 
to  urban  analyses.   Preparing  for  the  imagery  that  will  be  generated  by 
ERTS-A,  GAP  has  been  sponsoring  high  altitude  multispectral  missions  (nine 
cameras)  over  26  cities^  and  four  metropolitan  regions.   The  cameras  are 
sensing  spectral  bands  that  will  be  isolated  by  the  ERTS-A  sensors. 

The  imaging  sensors  include  a  return  beam  vidicon  multispectral  camera 
and  a  multispectral  scanner. 

5Asheville,  N.C.;  Atlanta,  Ga.;  Aurora,  111.;  Boston,  Mass.;  Cedar 
Rapids,  Iowa;  Dallas,  Texas;  Denver,  Col.;  El  Paso,  Texas;  Houston/Galveston, 
Texas;  Lawrence,  Kan.;  Midland,  Texas;  New  Haven,  Conn.;  New  Orleans,  La.; 
Peoria,  111.;  Phoenix,  Az.;  Pontiac,  Mich.;  Riverside/San  Bernardino,  Calif.; 
Salt  Lake  City,  Utah;  San  Francisco,  Calif.;  San  Juan,  P.R. ;  Seattle,  Wash.; 
Tampa,  Fla.;  Tucson,  Az.;  Washington,  D.C.;  West  Palm  Beach,  Fla.:  and 
Wichita  Falls,  Texas. 

"Northeast  Corridor — New  England  to  Virginia,  Gulf  Coast--Houston  to 
New  Orleans,  California's  high  population  zone — San  Francisco  to  San  Diego, 
and  the  area  comprising  the  Phoenix  1:250,000  quadrangle. 
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The  future  does  indeed  appear  promising,  and  it  is  hoped  that  this 
bibliography  will:   (1)  be  useful  for  those  seeking  remote  sensing  information 
that  pertains  to  urban  research  and  (2)  demonstrates  that  there  are  still 
many  avenues  of  research  that  have  yet  to  be  explored.   The  author  would 
appreciate  knowing  of  any  errata  or  suggestions  for  improving  future 
compilations . 
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